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(57) ABSTRACT 

A v ehicle m ount ed communication system comprises a hand 
hel dmobile phone and a h ands-free unit . The hand-held unit 
includes a wide area transceiver for station outside of the 
vehicle a nd a shoi bran ge radio jransceiver the ha nds-free 
u nit includes a microphone and speaker and is mountecTifl a 
fixe d location in the ve hicle. A s hort range radio link 
operatiyely co nnects the hand-held unit_and the han ds-free 
unit t o ^nabT e^ voice and _data s ig nals t o be exchanged 
bet ween the hand-he ld unit and the han ds^free unitTThe 
ha nds-fre e unit may inclUdjjjrogramEgable^memory unit to 
stor e a uscT~taMe~~caniaimng usec_ide_ ntification data, and 
config uration data. The hands- free un it contro l logic con- 
fi gures the hand s-free unirrJasecl on the user identifica tion 
rec eived from the"TialiQ^rje ig^um Ohus allowing mul tiple 
users to have their preferences recognized by an individual 
hands- free unit. The programmable memory unit and control 
logic may be incorporated into the vehicle's internal net- 
work for control of things like electric seats, stereo controls 
and the like. 

17 Claims, 16 Drawing Sheets 
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DISTRIBUTED RADIO TELEPHONE FOR 
USE IN A VEHICLE 

This application is a continuation-in-part of previously 
filed application Sen No. 08/989,115 filed Dec. 11, 1997, 
now abandoned. 

FIELD OF THE INVENTION 

The present invention relates generally to mobile radio 
telephones and, more particularly, to a distributed mobile 
radio telephone for use in a vehicle. 

BACKGROUND OF THE INVENTION 

At present, there are three generally accepted ways to 
provide cellular telephone service to the driver of a vehicle. 
First, a standard, handheld cellular telephone may be used 
by the driver. The power for the handheld cellular telephone 
can be provided by the handheld unit's own battery pack or 
by an adapter which plugs into the vehicle's cigarette lighter. 
Second, a standard handheld cellular telephone can be held 
by a cradle mounted within the interior of the vehicle. The 
cradle may include an external speaker and microphone to 
permit hands-free operation once a call is established. Third, 
the vehicle may be provided with a built-in cellular tele- 
phone which is permanently fixed to the vehicle. 

Each of the aforementioned solutions makes undesired 
tradeoffs among various design goals that include 
ergonomics, aesthetics, functional versatility, phone 
performance, expandability, and ease of installation and 30 
maintenance. For example, the first solution — using a stan- 
dard handheld terminal — provides versatility and ease of 
installation and maintenance at the expense of ergonomics, 
aesthetics, and phone performance. In brief, using a hand- 
held cellular telephone requires awkward exertion on the 35 
part of the driver to position the phone next to a window. 
Even if the phone can be, positioned near a window, the 
vehicle's body often obscures the RF path between the 
phone's antenna and the cellular base station thereby limit- 
ing the phone's performance. Also, the only functions avail- 
able to the driver are those provided by the handheld phone. 

The second solution — mounting a handheld cellular tele- 
phone in a cradle — is an improvement over the first solution. 
Nevertheless, this solution also has drawbacks, primarily 
concerning ergonomics, aesthetics, and phone performance. 
Since the cradle is normally mounted outside the driver's 
normal line of sight, the driver must shift his or her field of 
vision in order to use the cellular telephone. Further, cradles 
are normally sold as after-market devices whose appearance 
is not necessarily harmonious with the vehicle's interior 
decoration. Cradles often suffer from dangling power cables, 
microphones, and control buttons. As in the first solution, the 
driver is limited to the functions provided by the handheld 
phone. Also, unless an external booster is used — which 
brings its own problems regarding expense, installation, and 
aesthetics — the phone's performance is limited by its power 
amplifier, which is designed to meet the battery constraints 
of a handheld terminal. 

The third solution — a built in cellular phone — provides 
improved aesthetics since it is normally designed to be 
harmonious with the vehicle's interior. The trade off is in 
ergonomics, versatility, ease of maintenance, and ease of 
modification. Even in built in phones, the phone's controls 
are normally placed outside the driver's field of vision. Thus, 
the driver is required to shift his or her field of vision in order 
to operate the phone. Moreover, the freedom of having a 
detachable handheld telephone is lost. The phone cannot be 
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removed from the vehicle when the driver departs from the 
vehicle. Furthermore, new features and functions cannot be 
readily added to a built in phone, nor can a built in phone be 
readily returned to its manufacturer for maintenance or 
upgrade. 

SUMMARY OF THE INVENTION 

The present invent ion relates to a radiotelepho ne for use 
i n a vehi cle. The radiotelephone includes a base^unit 
mounted within the vehicle having a wide area tran sceiver 
for communicating with_a_slaiio n_outside the^ vehicleT a 
control unit dis posedio ^the^y .ehicle^r emotel y from the base 
unit, anTa loca Larea_ network for establishing a communi- 
cation link betweenjh.e_b.ase unit and the contr oljunit. The 
local area network is adapted to transmit control and data 
signals between the base unit and the control unit. The 
control unit includes a keypad for entering commands and 
data which are transmitted to the base unit via the local area 
network, and a display for displaying information to the 
user. The control unit may also include a speaker and 
microphone. Alternatively, the speaker and microphone may 
be contained in a remote audio unit which is linked to the 
base unit via the local area network. In a preferred embodi- 
ment of the invention, a first local area transceiver is located 
with the control unit, and a second local area transceiver is 
located with the base unit to provide wireless communica- 
tion between the base unit and the control unit. If a remote 
audio unit is used, a third local area transceiver would be 
located in the remote audio unit. 

The control unit is typically mounted on the steering 
wheel of the vehicle. The control unit may be fully inte- 
grated into the steering column of the vehicle or, 
alternatively, may be a self-contained unit which attaches to 
the steering wheel of the vehicle. Power for the control unit 
may be provided by the vehicle's battery, by a solar panel 
disposed within the vehicle, or by its own batteries. 

In one embodiment of the invention, the base unit is a 
closed box which is concealed within the vehicle. For 
example, the base unit may be mounted in a console or in a 
trunk of the vehicle. User interaction with the base unit is 
strictly through the control unit. In this embodiment, certain 
components of the base unit, such as the wide area 
transceiver, may be embodied in cards which plug into the 
base unit. This allows for easy upgrading and repair of the 
base unit. 

The base unit could comprise a standard hand-held radio- 
telephone. In this embodiment, the local area transceiver 
could be incorporated into the radiotelephone, or may reside 
in removable battery pack which attaches to the radiotele- 
phone. A third option is to place the transceiver in a separate 
adapter which connects to the radiotelephone. With regard to 
the third option, the adapter may consist of a cradle for 
receiving and holding the hand-held radiotelephone. One 
advantage of locating the transceiver within either a.remov- 
able battery pack or an adapter is that the transceiver 
becomes an accessory which can be offered as an option to 
the user. 

In another embodiment of the invention, the distributed 
60 components of the radiotelephone may communicate over a 
LAN which is inherent to the vehicle. Oftentimes, the 
vehicle's manufacturer will include a local area network in 
a vehicle which ties together various systems of the vehicle. 
The control unit, base unit, and audio units of the present 
invention may use the excess capacity of the vehicle's own 
LAN to communicate with one another. Because the radio- 
telephone shares the LAN with various components of the 
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vehicle, the radiotelephone may be used to augment or work control unit 40. The base unit 20 includes a fully functional 

with the inherent systems on the vehicle. For example, the transceiver capable of sending and receiving radio signals to 

vehicle's security system could be programmed to place a and from a station located outside of the vehicle. The control 

telephone call notifying local law enforcement authorities if unit 40 includes the interface elements needed by the user to 

the vehicle is stolen. This notification may include the 5 control the transceiver. In the preferred embodiment of the 

position of the vehicle if the vehicle also has an on-board invention, the base unit 20 is located in the trunk or console 

GPS receiver °f tne vemc l e » or under the seat of a vehicle. The control unit 

m . , .„ 40 is preferably integrated into the vehicle's steering wheel 

Tnese and other aspects of the present ^ invention will ^ al £ mativel ' V) ma * te attached t0 the steering wheeL 

become apparent to those skilled I in the art after a reading of Rq qqw {q mQ a ^ m Qf ^ bage ^ 

the Mowing description of the preferred embodiments io ^ sn0W n. The base unit 20 includes an RF transceiver 24, 

when considered with the drawings. cQnUol ^ ^ memQry (RAM) 28 no£J _ volatile 

BRIEF DESCRIPTION OF THE DRAWINGS memor y < R ?, M ) 30 - an / an inte f ce modt ; le 3 *' ^ RF 

transceiver 24 may be, for example, a class 1 mobile phone 

FIG. 1 is a schematic drawing showing the distributed 15 transceiver capable of transmitting and receiving radio sig- 

radio telephone of the present invention. nals to and from stations outside of the vehicle. The control 

FIG. 2 is a block diagram illustrating the control unit of logic 26 controls the operation of the transceiver 24 and 

the radiotelephone modem 32 according to instructions stored in the non- 

FIG. 3 is a block diagram illustrating the base unit of the volatUe or V 30 ' ^ vol f° ™ m °? M . Pf° K vi ^ s 

j. , . 20 memory for temporarily storing data which is needed by the 

p . ( control logic 26 during operation of the mobile phone 

FIG. 4 is a block diagram illustrating an optional audio system 1Q m interface module 32 provides a communi- 

unit for the radiotelephone. catk)ns Jmk fr^wn the base unit 20 and the control unit 40. 

FIG. 5 is a perspective view of a hand-held radiotelephone In a prc fcrred embodiment of the invention, the base unit 

for use in the distributed radiotelephone system of the 2$ 2 rj includes a housing 22 which contains the electronic 

present invention. components of the base unit 20. The control logic 26 is 

FIG. 6 is a block diagram of the hand-held radiotelephone contained in a main circuit board. The RF transceiver 24 and 

wherein the modem is contained in the radiotelephone non-volatile memory 30 are contained in separate cards 

housing. which plug into sockets on the main circuit board. The RF 

FIG. 7 is a perspective view of the hand-held radiotele- 30 transceiver 24 and non-volatile memory 30 may be con- 
phone with a modem adapter in the form of a detachable tained in a single card or may be on separate cards. By 
module. placing the RF transceiver 24 and non-volatile memory 30 

FIG. 8 is a block diagram of the hand-held radiotelephone on removable cards these components may be readily 

with modem adapter. re P laced or ^graded. For example, a transceiver 24 that 

« . . . , . 1 1 ^ 1 « operates according to one cellular standard may be replaced 

9 * a Perspective view of the hand-held radiotele- ^ tRmsceivcr 24 tin accordi t0 a differcnt cellular 

phone with a modem adapter in the form of a cradle. standard SimilarlV( upgrades or enhancem e n ts to the func- 

FIG. 10 is a block diagram of a distributed radiotelephone tionality of the phone system 10 can be made by replacing 

using an inherent vehicle-based network for communication a mC mory card. 

between separate physical units. 4Q FIG 3 is a block d j agram 0 f tne control unit 40. The 

FIG. 11 is a block diagram of a distributed radiotelephone control unit 40, as previously mentioned, is preferably 

having a base unit connected to a vehicle-based network, integrated into the vehicle's steering wheel The control unit 

and a control unit which communicates with the base unit by 40 includes a keypad 44, display 46, microphone 48, and 

wireless link. speaker 50 which serves as the interface elements between 

FIG. 12 is a schematic diagram of a remote dialing unit for 45 the user and the base unit 20. The keypad 44 is used to enter 

a distributed radiotelephone. data and commands by the user. For example, a common use 

FIG. 13 is a block diagram of the remote dialing unit. for the kev P ad 44 would be t0 enter a telephone number and 

rnr- \a -c n ui_u j;„ - ril rtf n mntfn! - t u„„w o "send" command to establish an outgoing call. The display 

FIG. 14 is a block diagram or a control unit having a . f . =? °. . ,. r . * 

- . . fi ..f 46 is used to display information, such as the number dialed 

memory for storing identification and configuration data. _ n . * ■ / * u ao 

7 6 & , . 50 and call status information, to the user. Microphone 48 

FIG. 15 is a block diagram of a hands-free unit having a converts me user > s voice int0 aud i 0 s i gna l s which are to be 

memory for storing identification and configuration data. transmitted by the base unit 20 to a remote station located 

FIG. 16 is a flow diagram illustrating the operation of the outside the vehicle. The speaker 50 converts audio signals 

control unit and hands-free unit of FIGS. 14 and 15. received by the base unit 20 into audible sounds which can 

55 be heard by the user. Control logic 52 controls the operation 
DETAILED DESCRIPTION OF THE of the control unil 40 according to instructions stored in its 
INVENTION internal memory. An interface module 54 contained within 
Referring now to the drawings, the mobile phone system the control unit 40 provides a communications link between 
of the present invention is shown therein and indicated the control unit 40 and the base unit 20. 
generally by the numeral 10. The mobile phone system 10 is 60 In the preferred embodiment of the invention, the inter- 
particularly adapted for use in a vehicle. The mobile phone face modules 32 and 54 that provide the communications 
system 10 is distributed over a number of separate and link between the base unit 20 and control unit 40 are short 
distinct physical units which are positioned at different range RF transceivers which transmit and receive signals 
locations within the vehicle. The separate physical units over a limited distance. An example of one such interface is 
communicate with one another through a local wireless 65 the Bluetooth interface. The Bluetooth interface operates in 
communications link. The preferred embodiment of the the license free RF band authorized internationally at 2.4 
invention includes two physical units: a base unit 20 and a GHz. Slow frequency hopping is used to combat interfer- 
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ence and fading. A binary, frequency modulation scheme is 
used for transmissions. The physical layer of the link pro- 
vides a gross data rate of 1 mbs with a frame period of 1.25 
ms. The Bluetooth interface is described in an article pub- 
lished in Ericsson Review, No. 3, 1988, entitled 5 
"Bluetooth — The Universal Radio Interface For Ad Hoc 
Wireless Connectivity," which is incorporated herein by 
reference. 

A packet switching, link control protocol is used wherein 
each packet is transmitted in a different frequency hop. Two 10 
full duplex logical channels are derived from the flow of 
packets — a synchronous voice channel that is used to carry 
64 kbs sampled audio signals with robust source and channel 
encoding, and an asynchronous data channel with ARQ error 
recovery and a capacity of 170 to 200 kbs. Referring now to 15 
FIG. 4, a block diagram of a remote audio unit 60 is shown. 
The remote audio unit 60 is an accessory whose primary 
purpose is to enhance audio performance by providing 
multiple microphones for noise cancellation and external 
speakers for superior voice output fidelity. As shown in FIG. 2 o 
4, the remote audio unit 60 includes a pair of speakers 62, 
each with its own power amplifier, and a microphone 64. 
Alternatively, the speakers 62 and microphone 64 may be 
placed in separate audio units 60 so that they may be 
positioned within the vehicle independently of one another. 2 $ 
The remote audio unit 60 includes an interface module 68 
for communicating with the base unit 20. Control logic 66 
controls the operation of the remote audio unit 60. 

In use, the driver of a vehicle may initiate a telephone call 
by entering a telephone number using the keypad 44 and 30 
pressing a "send" key. The "send" instruction is transmitted 
via modems 32 and 54 from the control unit 40 to the base 
unit 20 along with the number to be dialed. The base unit 20 
then initiates the call according to normal cellular telephony 
practices. Once the call is established, audio signals received 35 
by the base unit 20 are transmitted to either the control unit 
40 or to a remote audio unit 60 and are converted to audible 
sounds by the speaker 50 or 64. The microphone 48 in the 
control unit 40 converts the driver's voice into audio signals 
which are transmitted to the base unit 20 for further trans- 40 
mission to a remote station outside of the vehicle. 

The division of the phone into separate physical units that 
communicate through a wireless, local area network, as 
shown in FIGS. 1 through 3, solves a long standing problem 
in vehicular telephony: how to integrate the cellular phone 45 
into the vehicle's steering wheel. In the past, attempts have 
been made to locate a keypad in the steering wheel. 
Nevertheless, meaningful integration of the phone's func- 
tion into the steering wheel have failed, mainly because 
galvanic clock springs have been the only robust way of 50 
providing connection to electronic devices that are inte- 
grated into the steering wheel. However, clock springs 
cannot efficiently provide the large bundle of connections 
needed to support the wide spectrum of cellular phone 
functions which are demanded by consumers. Furthermore, 55 
clock springs have high self-inductance and are therefore 
unsuitable for transmitting VHF and UHF signals that arise 
from radio communication. In particular, VHF and UHF 
signals cannot be passed through a clock spring to or from 
an antenna. Thus, in the past, the special needs of a cellular 60 
telephone's RF path have blocked the integration of a phone 
into a steering wheel hub. 

The present invention overcomes the limitations of the 
prior art by eliminating the need to pass either RF signals or 
wires through the clock springs in the steering wheel. 65 
Instead, control information and audio signals are transmit- 
ted from the control unit 40 in the steering wheel to the base 
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unit 20 by RF without passing through the clock springs of 
the steering wheel. The clock spring is used only to provide 
operating power to the control unit 40 in the steering wheel. 

Referring now to FIG. 5 and 6, a hand-held radiotele- 
phone 100 is shown that may be used as a base unit 20 in a 
distributed phone system 10. The radiotelephone 100 
includes a main housing 102 and a removable battery pack 
130. The main housing 102 contains an RF transceiver 103, 
memory 104, control logic 106, keypad 108, display 110, 
audio processing circuits 112, microphone 114 and speaker 
116. The main housing 102 may also include a GPS receiver 
120 for receiving position data from satellites. The battery 
pack 130 includes a power source 132 which may comprise 
either rechargeable batteries or an adapter which plugs into 
a power source. 

To the extent thus far described, the hand-held telephone 
100 is no different than a conventional hand-held radiotele- 
phone. However, the hand-held telephone 100 of the present 
invention includes a built-in interface module 118, such as 
a Bluetooth module, for communicating with a built-in 
control unit 40 in a vehicle and/or a separate hands-free unit 
60, as shown in FIG. 4. In FIG. 6, the interface module 118 
is shown in the main housing 102 of the hand-held telephone 
100. However, the interface module 118 could also be 
contained in the removable battery pack 130 as shown in 
dotted fines in FIG. 6. One advantage to the latter approach 
is that the interface module 118 is detachable and therefore 
may be offered as an optional accessory to the hand -held 
phone 100 rather than as an integral part of the phone 100. 

The embodiment of FIGS. 5 and 6 could eliminate the, 
control unit 40, since the mobile unit serving as a base unit 
20 would provide the necessary controls. Tims, the distrib- 
uted telephone system 10 could comprise the mobile phone 
100 serving as a base unit 20 and a vehicle hands-free unit 
serving as the remote unit 60. The wireless link between the 
hand-held mobile telephone 20 and the hands-free unit 60 
eliminates the need to insert the hand-held into the hands- 
free unit 60 as required in prior art devices. One benefit is 
that the hands-free unit 60 can be located anywhere in the 
vehicle and does not need to be within reach of the vehicle 
driver. This would allow the hands-free unit to be placed in 
a concealed location, such as under a seat, if desired. 

FIGS. 7-9 illustrate a hand-held radiotelephone for a 
distributed phone system that uses an interface adapter 150. 
In FIG. 7, the interface adapter 150 is in the form of a 
detachable module that plugs into a system interface on the 
hand -held telephone 100. The interface adapter 150 includes 
an RF interface module 152 to allow communication with a 
control unit 40 or a hands-free unit such as a remote unit 60 
and a power adapter 154 to provide power to the hand-held 
telephone 100. The interface adapter 150 may also be in the 
form of a cradle that mounts in a vehicle as shown in FIG. 
9, 

The hand-held radiotelephone 100 of the present inven- 
tion may be operated in a conventional manner. That is, the 
hand-held telephone's own keypad 108, display 110, micro- 
phone 114 and speaker 116 operate in a conventional manner 
to provide a user interface. When placed in a vehicle mode, 
the hand-held radiotelephone's interface elements may be at 
least partially disabled, and control passes instead to the 
control unit 40 which is integrated into the vehicle's steering 
wheel (or a hands-free unit such as a remote unit 60). The 
hand-held radiotelephone 100 communicates with the con- 
trol unit 40 via interface module 118. 

The embodiments of the distributed radiotelephone sys- 
tem 10 of the present invention described above rely on a 
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low power, limited distance RF link to provide communi- 
cation between a base unit 10, control unit 40, and audio unit 
60. Those skilled in the art will recognize, however, that 
other types of communication links may also be used in 
connection with the present invention. For example, one 
alternative would be to use a fiber optic network to link the 
distinct physical units of the distributed radiotelephone 
system 10. Often times, a fiber optic network is installed in 
the vehicle at the time of its manufacture to link the vehicle* s 
ignition, charging, securing, and accessory systems. The 
physical units of the distributed radiotelephone 10 of the 
present invention, may communicate with one another using 
such an inherent vehicle network. The physical units of the 
distributed phone system 10 thus become attachments to the 
vehicle's inherent network. 

FIG. 10 is a block diagram of a distributed radiotelephone 
system 10 which uses an inherent vehicle network 200 to 
communicate among the various physical units. The radio- 
telephone system includes a base unit 20, control unit 40, 
and optionally, an audio unit 60 which connect via an RF 
interface module to an inherent vehicle network indicated 
generally at 200. The vehicle network 200 includes a com- 
munications network 202 such as a fiber optic network. 
Attached to the communications network 202 are the vehi- 
cle's ignition system 204, charging system 206, security 
system 208, positioning system 210, diagnostic system 212, 
and various accessories 214, Since these inherent vehicle 
systems attach to the same network 202 as the distributed 
radiotelephone 10 of the present invention, the radiotele- 
phone 10 of the present invention may operate in conjunc- 
tion with the vehicle systems to augment such systems, For 
example, the vehicle security system 208 could be pro- 
grammed to place a telephone call notifying local law 
enforcement authorities if the vehicle is stolen. This notifi- 
cation may include the position of the vehicle if either the 
vehicle or radiotelephone 10 has a GPS receiver. In another 
example, the radiotelephone 10 may be used to provide 
telemetry that carries diagnostic information concerning the 
vehicle itself, or software upgrades to various microproces- 
sor functions for various vehicle systems. 

FIG. 11 shows an alternate method for connecting the 
radiotelephone 10 of the present invention to a vehicle 
network 200. As shown on FIG. 11, the base unit 20 is 
connected to the on-board communications network 202 in 
the vehicle by means of a bridge, gateway, router, packet 
switch, or similar device. The base unit 20 then communi- 
cates with the control unit 40 and audio unit 60 via wireless 
link as previously described. In the preferred embodiment, 
the bridge, gateway, or router resides in the base unit 20, but 
can also be a separate unit. 

In the embodiment shown in FIGS. 10 and 11, the 
problem associated with connecting to a steering wheel hub 
are solved by sending control information in baseband 
digital form over one strand of a multi-strand clock-spring 
path, or by modulating control information onto a clock- 
spring path that it used as well for another purpose, such as 
the clock-spring that powers other electronic devices that are 
integrated with the steering wheel bub. The path so derived 
is then interconnected to the communications network 202 
by a standard modem. 

Referring now to FIG. 12, another embodiment of the 
present invention is shown. In this embodiment, the control 
unit 40 is replaced by a remote dialing unit 80 having a 
housing 82 which attaches to the steering wheel of a vehicle 
by straps, clips, or other suitable fastening means 84. The 
remote data unit 80 is preferably located at the front of the 
steering wheel. Thus, the user can keep both hands on the 
steering wheel (at the 10 o'clock and 2 o'clock positions) 
while driving. 
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FIG. 13 is a functional diagram of the remote dialing unit 
80. The remote dialing unit 80 includes a keypad 86 for 
entering dialing instructions, an encoder 88 for encoding 
data entered by the user, and a local area transmitter 90 for 

5 transmitting dialing instruction to the base unit 20. 

The base unit 20 preferably comprises a radiotelephone 
100 as shown in FIGS. 5 and 6 with the local area transceiver 
118 being replaced by a local area receiver capable of 
receiving transmitted data from the remote data unit 80. The 

10 RF link is a simple ASK (on/off operation). 

Rather than communicating directly with the 
radiotelephone, the remote data unit 80 could communicate 
with a cradle designed to hold the telephone 100. The local 
area receiver would be contained in the cradle and the cradle 

15 would send commands to the radiotelephone 100 over the 
system bus. 

The present invention may be implemented to allow the 
control unit 40 and remote unit or hands-free unit 60 to 

2Q operate with multiple base units 20. Such an implementation 
is particularly usefiil when a mobile telephone is used as the 
base unit 20. The vehicle in which the distributed radio 
telephone system 10 is deployed may be used by several 
different individuals, each of whom have their own mobile 

25 telephone. In this case, each mobile telephone would be 
identified by a unique identification number. The identifica- 
tion number for authorized users would be stored in the 
control unit 40 and/or hands-free unit 60. The base unit 20 
transmits its identification number to the control unit 40 and 

30 hands-free unit 60 to activate the communication fink 
between the mobile telephone and the hands-free unit 60. 
Access is denied unless an authorized identification number 
is received by the hands-free unit. Thus, the control unit 40 
and hands-free unit 60 will be able to recognize several 

35 different users. 

Since the control unit 40 and hands-free unit 60 are able 
to discriminate between different users, it is possible to 
configure the control unit 40 and hands-free unit 60 depend- 
ing on the user identification number received from the 

40 mobile telephone. FIGS. 14 and 15 are block diagrams 
illustrating, respectively, a control unit 40 and hands-free 
unit 60 that can be configured based on the user identifica- 
tion received from the base unit 20. The control unit 40 and 
hands-free unit 60 are the same as previously described with 

45 the addition of a memory module 45 or 65, respectively, for 
storing user profiles or configuration data. A user table is 
stored in memory 45 or 65 that includes an entry for each 
user of the system. The table includes the user identification 
number for each user along with configuration data for each 

50 user. The control logic in the hands-free unit 60 or control 
unit 40 is programmed to configure the unit based on the 
identification data received and the configuration data stored 
in its memory. 
FIG. 16 illustrates the control logic for the control unit 40 

55 and hands-free unit 60. When the presence of the base unit 
is detected (block 100), the control logic first determines 
based on the received identification data, whether the user is 
authorized (block 105). The received identification data is 
compared to the user IDs stored in memory 45, 65. If the 

60 received identification does not match any entry in the user 
table, access is denied (block 110). If the identification data 
identifies an authorized user, the user identification number 
received from the base unit 20 is used to look up configu- 
ration data stored in the configuration tables (block 115). 

65 The control logic 52 or 66 then makes the appropriate 
settings based on the configuration data stored in memory 45 
or 65 (blockl20). 
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la the hands-free unit 60, the configuration tables may be 
used to store information about user preferences. For 
example, the configuration data may be used to adjust the 
volume of the speaker based on individual user preferences. 
In the control unit 40, configuration data can be used, for 
example, to change the way in which information is format- 
ted for display or the mapping of keys on the keypad. As 
additional functions are incorporated into the control unit 40 
and hands-free unit 60, those skilled in the art will find many 
other ways in which configuration data may be used to 
implement individual user preferences. 

Another way in which configuration data may be used is 
to reconfigure the interface between the control unit 40 
and/or hands-free unit 60 and the base unit 20. Different 
users of the system may own different types of mobile 
telephones which use slightly different interfaces. In this 
case, the configuration data could include the make and 
model of the phone associated with a particular user iden- 
tification number. When the base unit 20 is detected, the 
interface would be configured appropriately for the particu- 
lar make and model of the phone being used. Thus, the 
distributed phone system could be used with different 
phones that do not employ a standard interface. 

In the embodiment in which the control unit 40, base unit 
20, and hands-free unit 60 interface with an inherent net- 
work in a vehicle, the user identification number could be 
passed to a controller in the vehicle. The vehicle controller 
could access a user table that stores individual user prefer- 
ences. For example, in vehicles with electric seats and 
mirrors, the seats or mirrors could be automatically adjusted 
by the vehicle controller based on the user identification 
number received from the base unit. The vehicle audio 
system could also be programmed differently based on the 
user-identification. For example, the vehicle controller could 
program the buttons of a stereo receiver in a vehicle. Those 
skilled in the art will no doubt find other ways in which the 
user identification number can be used to advantage to make 
adjustments in the vehicle based on the user identification 
number. The present invention may, of course, be carried out 
in other specific ways than those herein set forth without 
departing from the-spirit and the essential characteristics of 
the invention. The present embodiments are therefore to be 
construed in all aspects as illustrative and not restrictive and 
all changes coming within the meaning and equivalency 
range of the appended claims are intended to be embraced 
therein. 

We claim: 

1. A mobile communication system for a vehicle, said 
system comprising: 

a) a base unit including, long-range radio transceiver for 
communicating with a station outside of said vehicle; 

b) a hands-free unit adapted to be mounted within said 
vehicle; 

c) a short range radio link between said base unit and said 
hands-free unit to enable communication of voice and/ 
or data signals between said base unit and said hands- 
free unit; 

d) a programmable memory in said hands-free unit for 
storing a user table containing user identification data 
for authorized users and user configuration data asso- 
ciated with said user identification data for configuring 
said hands-free unit based upon the user identification 
received from said base unit; and 

e) programmable logic in said hands-free unit responsive 
to receipt of an authorized user identification to estab- 
lish said short-range radio link with said base unit and 
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to configure said hands-free unit based on said user 
identification. 

2. The mobile communication system of claim 1 wherein 
said short range radio link includes a first short-range radio 
transceiver in said base unit and a second short-range radio 
transceiver in said hands-free unit, wherein said first and 
second short-range transceivers operate in an unregulated 
frequency band. 

3. The mobile communication system of claim 2 wherein 
said short-range radio transceivers operate in the 2.45 GHz 
frequency band. 

4. The mobile communication system of claim 1 wherein 
said hands-free unit includes a programmable memory unit 
for storing a user table containing user identification data for 
authorized users, and programmable logic responsive to 
receipt of an authorized user identification to establish said 
short-range radio link. 

5. The mobile communication system of claim 4 wherein 
said user table contains configuration data associated with 
said user identification data for configuring said hands-free 
unit based upon the user identification received from said 
hand-held unit. 

6. The mobile communication system of claim 1 wherein 
said configuration data includes user preference data. 

7. The mobile communication system of claim 1 further 
comprising a control unit including a keypad and a display 
mounted in a fixed location in said vehicle for controlling 
operation of said base unit. 

8. A method for communicating voice and data signals 
between a hand-held radio telephone and a vehicle-mounted 
hands-free unit comprising: 

a) storing user identification data and user configuration 
data for authorized users in a programmable memory in 
a hands-free unit; 

b) receiving a user identification at a hands-free unit from 
a base unit; 

c) establishing communication with said base unit if the 
user identification received from the base unit identifies 
an authorized user; 

d) configuring said hands-free unit based on said stored 
configuration data for said authorized user; and 

d) receiving voice and data signals over said short-range 
radio interface at said hands-free unit. 

9. A mobile communication system for a vehicle, said 
system comprising: 

a) a base unit including, long-range radio transceiver for 
communicating with a station outside of said vehicle; 

b) a control unit disposed in a fixed location in said 
vehicle remotely from said base unit, said control unit 
including an input device for receiving user input to 
control said transceiver; 

c) a short range radio link between said base unit and said 
control unit to enable communication of control and 
data signals between said hand-held unit and said 
control unit; 

d) a programmable memory in said control unit for storing 
a user table containing user identification data for 
authorized users and configuration data associated with 
said user identification data for configuring said control 
unit based upon the user identification received from 
said base unit; and 
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e) programmable logic in said control unit responsive to 
receipt of an authorized user identification to establish 
said short-range radio link with said base unit and to 
configure said control unit based on said user identifi- 
cation. 

10. The mobile communication system of claim 9 wherein 
said short range radio link includes a first short-range radio 
transceiver in said hand-held unit and a second short-range 
radio transceiver in said hands-free unit, wherein said first 
and second short-range transceivers operate in an unregu- 
lated frequency band. 

11. The mobile communication system of claim 9 wherein 
said short-range radio transceivers operate in the 2.45 GHz 
frequency band. 

12. The mobile communication system of claim 9 wherein 
said configuration data comprises user preference data. 

13. The mobile communication system of claim 9 further 
comprising a wireless hands-free unit including a micro- 
phone and speaker communicating with said base unit. 

14. The mobile communication system of claim 9 wherein 
said control unit further includes display. 

15. The mobile communication system of claim 9 wherein 
said control unit removably mounts to the steering wheel of 
a vehicle. 
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16. The mobile communication system of claim 15 
wherein said control unit removably mounts to rim of the 
steering wheel. 

17. A method for communicating voice and data signals 
between a base transceiver and a control unit, said method 
comprising: 

a) storing user identification data and user configuration 
data for authorized users in programmable memory in 
said control unit; 

b) receiving a user identification at said control unit from 
said base unit; 

c) establishing communication between said base unit and 
said control unit if the user identification received at the 
control unit from the base unit identifies an authorized 
user; 

d) configuring said control unit based on said stored 
configuration data for said authorized user; and 

d) exchanging data signals over said short-range radio 
interface between said base unit and said control unit. 
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